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(57)Abstract: 

PURPOSE: To eliminate the fluctuation of an edge 
position of a reproduced signal due to thermal 
interference and to reduce the fluctuation of the edge 
position by the fluctuation of a recording condition in a 
device recording and reproducing a digital signal on the 
recording medium such as an optical disk. 
CONSTITUTION: By an edge interval measuring circuit 
10 and a recording condition deciding circuit 11, the 
change of the recording condition is detected and 
decided regularly, and in accordance with the decided 
result, respective pulse edge positions of a recording 
signal are adjusted at every recording pattern by an 
edge position adjusting circuit 14 f edge position adjusting 
tables 15, 16 and an edge position adjusting table 
switching circuit 18. Further, the intensity of a light 
beam at the time of recording is controlled by a laser 
driver circuit 1 7. High-density recording using mark 
length recording is realized easily without regorous 
adjustment at the time of manufacturing and reliability 
on recording data is drastically improved. 
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$zmm ic m ue® a jux & \z £ -&E® v - ^ a^E^f* 

lcffi^©^S£P©E®A;PXP«i^©m£--fri:, E®iSSj£ 
#tt©1f SBftSfil*3 t— ^"JW <h b TEtlcS itT*; £ , 

i*38e@r# icg^-^ji/©^-^ &mz$ttt>2> z.ii*& 

&#±K:E@w#ttftE®bT;fc£, tzmm#&mw\zm 
m-rzmz, mmw\zm-f zntz&mmfemmzmzm 

ftttft^ii*. J— :/^ftlft&bT*3£, UMBEflkft 
^-^©x-^ftSK^a&SJl.hft^gfc.ht-Sit* 20 

ftE©u ^©ssv— ^*K*.mbT#e.n^.ff*(t 

U *©*3*fc*UTEW*©3tei;— AStflEfc*JEL 30 
[M^5] ±E*£l®i£ft. E@J£#Jb©[5Hg#&© 
h*fMftS-8-C, JJrJfe©E««**E«kW*"r* 

c t *»« t-r«ai*H 4 e®©^ 5?^;u«*iE»ff 

[»*S7] ±E#JgftU*&. 1 h 5* 

h©ffi«£ra fcb< teBSgrf 

»fr*it*«4ffi«6©7 ? -f aWHUHMWWbM*. 
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-e©aa, ^•t^x-y^^afefc-sffifito-rnaftjii^ 

4E«©^ S^JWi#E»«£2fffi. 

r*E®i^— svwx-eoxyv'fciiibT, -^ne^aa© 

bfe-rngft^bT#*©^*fti:t3. -^-tie©^ 

*^s-rns©¥^ffift^abT, 
*«icj:»5Sfes*n*ctfei*akfr*iii*qci oe® 

©5V 3?*;WB*E«l?feEfft. 

©^{fcfia^it < ft < . EfltftOft fcf— A3££©£M 
T, ^Ee^tcraUES/^XSCtSEftv— ^75&t 
E»*#fcJ: JE»«K±j«an* J: 5 (CMS 

©f$©ftfc*-A3£fi©f9!£ftfT5 H t *4*«fr*W* 

W13] E@, ^*ffi©S^*l^^;i/©3tb*-A 

ftm.&immzmtt-?z>z.fr?. its©sfe##*iT?# 
sE@*sEfl£^issftEes^-r-5^WE®ff^seft 

mmwftn—Aiutk&K.* ^tuzitmvjtM-cm&m 

«©x^r v^MI^E®*?**?*. 
v'^JKa^ftE^-r^^lC. HI?ffi©E©/i;i/X©tS©1t 

SciH ofeg/^w ©ja-g-a-ic*f b ©x y 

^ffi«*m«fcr6bT>iaEb, »f3fei«*miwin*#c»f 

toffifiHltilSSl/, E®bfcE®m^ftS^b, E 
@bfcE«ifcm^£S£bfcE®«#ftfcfc&bTE®Pf© 
Jtb*-A©^aLR^^iaffi2Eii©iJ>^:< t-b-Oft^ 
tilb. #h'-A&g&tfX';/-;?ft@pgs©4>&< tfe 

-cft^H-r-s c t ft^a ^jwi^gm 

[%^©i¥iSJB?5:i»^] 
[0 0 0 1] 

^^^^©E#«E*JrE®ll*-r-g)^©l'«0> #JCE 



( 3 ) 

3 

ft. Hgi2lj$g©?iS5£{L;. &«fctfmjf£te©i*]±£fH9|-r-5 
[0 0 0 2] 

[se*©&flf] 5^ j?^jw»fSEs«#±cs»t* 

E*r^#*«fc**£LTXft;Sli\ t&u— $%&mtz 

»£• k «aft^ $ ftftratflse ic^o^ft^-a-^zitT io 
««©e«*fr3%>©-e**. vsattstiitum^m^T 

U E«K)fc&©EfttfofcS-*-©3fc«Sfls. <&-3V>te®t 
fc#Gl©»V»KJ:S«3ttffi®tefefcfflf SUfclcJ: Off 
5. Ett^tt£KE»iB±fc#tftea*lSU'— • tf^©7. 

[0 0 0 3] JRttft/^-fcS&IBbTEfikLfcE 
•-7-*CE>tt«. ^J:^8MWoffi«Tr««*afrv--^ 20 
fiE«CWCtt» 1«©E*V— irK^eBUb©?*— 

e»?-*&«>, Eftaxftd^ej&r 

©Tabs. 

[0 0 0 4] £©J:5K#5^;**C«*ft!(5»lKfcE 
©S^fr^-?— ^gEfifc£5£*5V>T, ^©Sm^tt 

[0 0 0 5] — jftKC»WP©IR«JI£/^7-jfi«/jN 

3V*fc»J*Stt*E»V-£»tta^Sfej£fcfc0 5v». 

jSbTE©S^*ff5/tJ&. rpbTbSeI^©lf-y 

l-x-y 3?e* ©s^ j (mflM^a 7 0 h^e* 

lte£B*&flHMft£il. p 4 - 1 7 6 ) Tte, E®Bg 

«3eA^tt*#*icRfib, *-©«««»£* dtv- 

SrJKLfcO. W£P»K:ittft«©flH»fc*V»T/'W;* 
©§£ £B'J£ft f ©P9S*ff -3 

[0006] -«eicE®$nfcv-^©^«± 40 

lC*-©EflttKflc©EflU8& *£tfE«KJB 

u x-r^^^etse«E#©ffl'&ii-*^tost-t-©# 

smmmmm capo #Rtt£nTv>5t§£-T&&-5 
«Hoae»»»aaw&nr, ^gBicto-cbEgw 

£4#tt ©&»)*<& i©^lfi«E®B#©E@-7-^ 

fi©^». -?-bTfl^st©s^«^©/t;i/7>raRi^i()»c 

ofc#-5. 50 
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[0007] totztb. vztmiEm* 

nS©W3fett*»4, ft*<®Gfttt*&GMfeB©&6- 
«^tt©»WcJ:5E«l?SE«rtt©«&:3£*!H*#* 

bfc_tT, s.e.«0^«^-{r^mi^T©«Mtt&«sEr-i> 

fc*. EfiH&flEfcHLT^S&jM&Sttfcii-, Eftttft 

[0 0 0 8] -ten?. C©E®iSM*:i:Efi^e©ia-S"a- 
fc«fc3*H£©«So€r#£R<KU E®JS^S-fb*0S 

*. 0»J*.«4$ligB861- 239441#E«©SeTttE®Nf© 
-StTSSI^/W-l/^*^ #5SBS61- 74178 

we* ©sa-T? ttES/t;^ n icw-r « — ^ ©ss&s 

£, £fc*f#l«B863- 304427^E«©gMTtt-£-©M^ 

[0 0 0 9] i^-f X^ttJt*«fciaWII*J8V» 

fcE»*a©fc». E*v-^K#jSr*i9««R©E 

-^»«©jwnr*sj» (bit, «m>fcif jo jwme 
f*. Ji©a**>s*s*©f9^fl^©/\;i'^iBinaE»ic 

oj5c*«s. bfc*«t>TE»P*t»it*e*|jE*ff5&«>fc 

ttc©«w=*©jK»t>#*-r*i»H*»**. £©*ra?£ 

bT#MBS63- 48617^E^©E®^riCT?««-E©/X;P 

x«*-t©EMfl©E«/'W;* *t©IBH»c*: Vx&ifrz 

[0 0 10] 

BMijWIHfcb *3 t-r-S^S^C] ±Efl£*ft«©5 
[0 0 11] rfcto*, G*v-*»«, «J:^»7 

-*H±©mHW«, EMHB±fc*«L;fci/— 

h©**Stmi;**S£rFfcfc*S*. iiS&SG®*: 

gM©G®v-^g,£ 9 "3^0> &-5G 

fcE« RRtttfc/'W;* ©«E»{@©Eft/^;UX WRi©*$ tft 
■*©«*, HUSSOEflWI'XSJtMtl, 

t*>, P*ra»tMi=tt«"r*E«/T^->oa-&to-a-K 

»rM-r s EftffftAnss < , <£ v > v—^n 9 — r *>E 

<, n©ri!^f*icj:*»»*a«rttH*«**v». 
[0012] ^©Eai^^niHisufc&ftTrtt 

*©liaE«fcWr***H:-t©P**T ©Eftftfrfc J: & 

■r. *&*i;*H3fcanTv»*«[*ttfli-r*fc«>, e@ 

<*1±©3SI!ilCi|-r*9ISEaSgS*<T#-r. E««tt«tR 



( 4 ) 

5 

[0013] mmatim&ftmmmoimmznz 
[ooi4] m±M-c$mm^-&f&ftizti-?2>tt 

mm<D®.mzWLaL\.T?£$L-?z,mMttfts% 
SH^^aifc-rs *>©-?& io 
[0015] tz.?>tf, wi&<Dmw;m\z£%&mzn± 
m\z\t±\z$LB<D%fmjjfav-rn. t^om-z&txz. 
z\nit&mztmmmzi&cfzM*$ii&<Di&Bti.mt2-£ 

&2>. Lfc^T, £©Xyi?&g^8jj5£#fcmffi^Ht; 
[0 0 16] &±©*?fcg&Tft*©:^TtefE@M$ 

fe&mizmisTttmmgT^T'b, f&^&v&wiz.k 

^^^©f^tciSfESv-^ftw^iljKSI&gg 

\zmfcmtf±g^tmm£&m^%ytmmm-v<D-?- 
#©;fc*s£i8:tf£fc«e>, %m&g.&±z<&mzi£ifz> 

[0 0 17] 

sts&v-^ ©x s; ©^«j$ . mmsvix \zm l 

Tmz&&T&&&{BftZ>l3.2>ftM/VV7><Dia.Z>-&t)l£ 30 

fljfcTs^waEStfv^ -e©is&3n;tiE®/i;k*{i^ 

^<DfE^m#^fE®, S£LT, -?-©|giKJ&>5fE®l$© 

stif-Asts^, si#ia&©£i&*#fciu ■*©»*£ 
»-7-^s©sfKiAt^vi, ssig&fcfimfEfiwifTifon, 

v-^gfE®{c«fc^Ji5^SIES©fcJe)©, .kOIEflgfciE 
@v-^©x«yv?fi[B««4*S-e#-5. 40 
[0 0 18] 

[ff^B] &^lc£5fE©-?-:?©xy>?&(B©&») 

i;T#xy5?rtfcP»iuiwfcfflriis, s-s^^^iroic-r 

>?>J©® o fe*§-g-K)fE®T-i7 g©fcf £ o ^ SrKiRf -5 
[0 0 19] Sfc, Eflk¥Si:J:Q«EAt!ISA«tAd:« 

rtcmuT, SE©si5f&Kj&i;T*g«8$i©8igs 50 
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7— ^;i/*ffl^bT*3^, IE®B#©«ISSlC-a-ofc:ilS 

<fe iEfll lwfE@/t;^ ©8S6 £ ff 5 d <t #T # -5 . 
[0 0 2 0] 8««yB*HttUfci#, *5j;tffE 

©IE®-7-^^(r^^/t;^fii:, fE^V-^T&^gB 
#t::lS5**yyfi£©xa.-'7V£&tbU -?-©1if?8 
*»&E»i*©#lf-A3M6i. SEfiH£#©iBft©8:;£ffl 

[0 0 2 1] £U:fc.k?>, v-^SlE^lci^S^SIS 
[0 0 2 2] 

HUM] JfcK**W©*tt«*HiStt'bKRWT 

[0023] s-r. xy^ttB^^h-rsiset. * 

©JJpffiJSSfc^TBW!?-*. 
[0 0 2 4] 02l;iT#i;<tDx->i;TO«y7 

[0 0 2 5] 02T«t£rajtePffffl©i» 
5» h**»»r*C«k«E»±©ffiW««:je*fe*LTV» 
3. fE®fi^2 0 1 liGiff mZ&mhT. 13®«M£± 
KB8»Sn*3t^#y h^S©^raW»^*, fE^v- 
?2 0 2 «IE^«^2 0 1 lr «fc o T%Zmm#±iZBf&2 
nfclE®V-^©^«:*bTV^. f?£ft#2 
0 3«IE^V-^2 0 2±£ffi*ttJLU''<;|/©#3$££ 

*-r-5^x^-v hTtst, -*©ift©e»«iwfe&>s© 

^ffiftS£<i*t2 0 4tefE®V-*JBm£&S*L-*:?f£ 

[0 0 2 6] &*5, 3E©«^f 2 0 1 <DffiW<DiL± 0 Xy 
EfSl"e— ^ 2 0 2©«feflO©«9fll©Xy S?{t« 
^M<fcS^«^2 0 4©S%)©ft%±«tOXy^ffi 
lft*b*T*EbTH«. LCI], BCi]ttfE® 

m#2 0 l©&/t;wxra^ (SC6±DXy5?38»6AftT 

[0 0 2 7] it«IE®^*xXAa:bT. S*6<)»r^X 
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©Eftv-4;»ttfcfta&<5«ttTr& 
<> HH©E«v-*#ttfcfcH?#*.**.s. «fcv»*. 
«. &Eftv-* ©jimta^nKttf&T-sEft^T.^ 
#©#.T*Jwg£*is©-mfr<, straw irn&jrr-sEft 

too2 8] case. tzm-?-?izmmmzmmTz> io 

Cft/t;^©u»*«w-*ii*, Eftffi^2 0 1©/W 
xmW&tim^-? 2 0 2<03Lyi?&&l:<DNl\ZTn& 

<kvz>£vizuz>. Jt&mm. E»«*©*xy5>ffi* 

ne[i], f[i]*±i;*. e[i]«:Eftm#2 
o i ©ft"6Tj&«Dxy3?t=«ft:S*fll*2 o 4©ir£ 

9[i]=Se(B[i-l],L[i:) 

[0 0 3 1] 

f[i]=Sf(L[i-l],BCi-U) 
[0 0 3 2] Z.Z.T-, Se 0 , 45.fctf S f () «MS5c 20 
-T7ito^, e[i]tt*tt©/W;*flllWL[i]£. 
^-COttKD^vyT'ffi^BCi-niCitjTft^O, f [i]« 
tioft v TTWRfSB [i-l] <h, ^©StrcD/^UX^RiL 
[i-ntrioTft*^. 

[0 0 3 3] etairiLT, /W*HflMIL [i-1] 

T, y ^WffiiB [i-2]aWi/V^HBKL 
g>#«/h£<, *j£bfc<Tt>3gb3£>UtV>. 

[0 0 3 4] ±i©I-r^>7 h*©1**8&MV> 

T, £®flt©#I>vv?ffil4IBllTlyi'>'7 h© 30 
l£S£*5JET3«^£0 3£m>T!&a>i-r ; 2>. 

«^±©a»nWfcftKfc*LTfc?K Eft«^3 0 1te 
E««*fc*«lb&««flMJ*, SSSEt£«^3 0 2 ttE 
ftffi-E|3 0 l©#&"&±j&t0, IC^T^OWX-yvfffig 

W8M££*U £©«*TE««IWW:KM#f*ft*#* 

[0 0 3 5] $.tz. 3 0 3tifltffl^3 0 

2KJ:oTE»^±fc»jS3nfcE»^-*©J§M** 40 
*LTV>-5. 3 0 4 teEftV— ;>7 3 0 3 

fflLl^;i'©ftS£££;»rT5#;2.#-.y hTSMPStt, * 
©i*©E«^*&©E«*#*#*tti»Trajte, ft« 
£&SrfToT#S>n-5. X<®{fc«£ffl^3 0 5 tt. IS® 

[0 0 3 6] Eft(i^3 0 1 ©Sffl©4±DX»/ 

Y=Sf(a, + 0 

[0 0 3 9] iC^fbT 50 
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Ta*0X-yi?©-fn»£. f [i]ttE»«#2 0 1 ©fi: 
% ±&K) X y i?irffl{fc«4<?§ 2 0 4 ©£"& ±*t 0 X 
^^©•ftlS^SLTVi-S. if3*S0©EftA;U 

7. .(-fit<t:fi±/t;u7.) ©it^±0x->v'. A*T*«0 

I7^&©ll/S# (AIDttO) T. f[0]tt*£f 
[0 0 2 9] £©££< i^i?fnie[i], f[i]ttE 
*«ft««E»«^£ bT«t>-iRW&, T b F e C o 
«H#C*fU E&4R&&1 0-2 Om/sgST, Eft 

B[i]*m»T&©±3fc*«TJ:i**T?#*. 
[0 0 3 0] 

[»1] 

. . . «1 

[*2] 

. • ■ 2 

EftV— p 3 0 3 ©*&{g!l©Mfl!l©x^ >?fic@ 

t, -m<m^m^3 o 5 ©«&©:£•£ ±#ox«/s?{fc 

B££-;birr*EbTV>-3. L[i], B[i]ttEft 

m^3 0 \<D&/VVxmm (SffeJiOXyv^ T 

y5>*»6iLh0xy3?*T) ©fi££^b> E[i], F 
[i]Bait{|§3 0 2©&Sr^T**OX<yi?, &%± 
*«DXyS?lrB|-r*, Eft«#3 0 1©«-Xy5?ffi«j&» 
£>©-r£bfi£*LTV>-5. i«S«0©Eft/t 

£SbTV>5. 

[0037] £©EftA;io*xs/s?&e©ssjgjiCJitt#c 

©«fc5^fe©T*^). Eft«#3 0 lOXy^ffiUlC** 

bxEftv-i? 3 0 swxyv'esjci^-r-rn^^-r 

b^U 2»lC7C©|2ft{f^-3 0 1 ©g-Xyi?ffifi£ 

$>z>frctb-r*>VTm&mmm^3 o 2 t-r&ni: 

T, -m<tft£.m^3 0 5©S-x>;/i?&BttEftfI^3 
0 2©Xyi?ffi«»t*fbT«-rn^*i> 7£©Eftft^3 
0 l©Xy^&g,fcte-grr -5 &©-?&£. ISft«^3 
0 1 ©xy i?tefi»c^-r-5EftV-^ 3 0 3©X-y>>fir 

e ©msa* ©ggt ^ •& & « . Eft/^ ^ - > * #ss 

©s#^©is»ii»*ffl v^tx y s?<ft«sr 6 -ra <t . 
E««*ic*r*-*-flMssft«^fl!>m«i*ttSF^3&»jSi 

[0 0 3 8] 
[»3] 

. . . «3 

[0 0 4 0] 
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[»4] 

0=Cf(a, y). 

[0 0 4 1] , 
[0 0 4 2] 

Y=Se(a, + 0 
[0 0 4 3] \ZttVT 
[0 0 4 4] 

0=Ce(a, y) 

[0 0 4 5] Oi5lC> *-ft-?n&MftC f 0 . Ce 
0 £*5UT, 

F[i]=B[i-lD+E[i-l] 

-Cf(LCi-l]+FCi-l]-E[i-l].l 

[0 0 4 7] 

EC i ]=L [ i ] +F[ i ]-Ce (B [ i - 1 ] +E [ i - 1 ; 
[0 0 4 8] tV^J^TECi], F[i]£;fca&3 
£-5. ft7, R8fc*V»T. ggftCe (), Cf Oft 
fcx?5?ffiirrSl/*i&***ftTV>*. LfrU d©-r 
£>L*«E[0L F[l], E[l], F[2]> E[2], . . . 
©KSTjM&Jfci&T Wt«, M^.«F [i] **J&*Kfctt 
ft 7 fc*V*T E [i-1] . F [i-1] »4^-©mI©P#;£T 

JSBiSn, E[i]**J&5BR»r«»8t*ViTF[i], *5 

«t«E[i-i]tt-tom©«fjS[Trjmisn«o-c. ft 7, 

»8fcJ:0-tti*nF[i], e[i]SjrtJBf*£ia«Tr# 

■5. 

[0049] e«»*©3eif-AMaojefl;, 

[0050] i2ew©3te— Agfiftj&tiMbb/to. is© 
itEtv-?{Di5»yisiioiiiii:m*ti;8. 09 

f2f^-^ utvhS < fi 0 , ©tfrx y 5? 

©&Bf4&3M«C, S2l&V-£©&3x..yS?©&e«M 

[0 0 5 1] ICIBS'?-^ ®#I y i?ttf *»1*n5I 

wo3tbf~A»fli*qtfl:ufc»^K, fg£-rsi2@v- 

£©x?s;|IM*£**:frftTffi«*W-*fca&fc«, 

ts®R#©#^ tr- A5&g c: t i-±iH©x y -sm&m ©n 

oT. J:0«¥fc*TX?5>©{Mrn*Bfr<;fc«>. 12 

S2^Nf©^ K- Attft €?£©& KB? i 5 i8g£fif 5 . 
[0 0 5 2] l2®«flr©®ft*<<£Tbfc*^JC 



: 6 ) 4*H¥5 - 1 3 5 3 6 3 

10 

. • - ft4 

[IS] 

... ft 5 

[ft6] 

. . . »6 

[0 0 4 6] 
10 [ft7] 

Ci-l]+ECi-l]) . . . ft7 

[ft8] 

-F[i],LCi]+F[i]] ... ft8 

SM(rlc#3IE«v-^©xy5?ffi«E»4*tt»4, SSiS 
£> ©SMMfc&VhS V»fcHTTtt» E»*©3fefcf- A3£ 

20 T. C©teHT»4flE«li*©3tli-A3ME©jeETr»« 
U W3£«fcS*b**<*»UfcWfj*TCflW»©Xy5? 

[0053] eubojfcfctfcHit-s&j&fc, m&vmm 

WHII**fc1Efl«IIE*±©»ffl««K*V»TBfife©1E«fll 
#«Bfllf*. fit, *©lt«fc-f-©fHt*?f£LT 

«p©3te-Aaift©«ft:. *£tfeeift*©&AXfts& 

XD—MZtHT. C©C»«*4 0 llC»4a#©ilMBIB 
30 @B#twtt)#^l2®v-i7S©^H4 I ©i«gft{H©Xvv f 

hubs. Mv^^s/w^rarat-t©^©** ^ 

©sfleffl-r*. jst)5ibfc i fe©*^-r-5©i4¥i%{t;5o ; 
ikj;o, «w»*^sn$y'fx^©^esfi« 

1f^lC^UT2-7RLLC (Run Length Limit ted Co 
de) "CtffmeMiStrC V>5 <b © t l/TBft*^6i* b 
TViS^aSr^bT^O, Pw[l], Pw[2], . . . f4JL© 
td.mm^/V\sX<DX.yi?fflm$:, Gw[l], Gw 
40 [2], . . . ttSE#«€**y:/©Xyi>fWIB!£3ibT 
fc*5> C»«^4 0 1©%>5— *©Xy5?WRfW 

[0 0 5 4] ?f£{I#4 0 2 ttil©e*ra*T?«j&»ftfc 
E»^-^€«5*fflb&t*©, XM{b^©S^fi^Si 
»**L/TV»*. Pr[l], Pr[2], . . . te£© 

S^m#A;PX©Xy5?raRg&, Gr[l], Gr 
[2], . . . Bt<lf^ty^Oiyi?rai*«UT^ 
■5. 

[0055] 05 4 o i t, ntm^ 4 0 

50 2©Hfffr&efl»»e%lf— AMftXfc 



( 7 ) 

11 

#40 i©/t;k*roiwpw[i]fc. -tbTiKtticw^m-i* 
4 o 2 <D/vi>xmmPT\fr y ymffiGTtii 

^rrtilcXfisl/^. hh< teEft«E#:©i&£a<SJ£fit«fc 

±*#0 W<;WJ:0T«fc*ft«, EftB#©ftt*-A3£ 
*jM93fettJ:D*#v»:*faK^Lfc;&>, fcKttEft io 

CO 0 5 6] EflkP*©3ti;-Aai**«a£fl:U/t»^-, * 

*«*E*l/r*<n£fcJ:-3T. -toi-feo— *©« 

ill;iTOffl^iffl-3TH5^§^T, EftB#©# 
©tt»±fc£T©W£jS#©oTV»&V»»&lCtt, Aft 20 

rnTv»**»t*mi/. *©»**» &Eft«fle©»aEa« 

±#bfc*\ TftUfcfrSfllJEU -tftKfie-aTEftP* 
[0 0 5 7] £Ut©Xy5?{fcft©f!SE. *J:tfE 

[0058] si t&iMmv>mtiL*ifr9"7u v t> m-?& 

•5. 

[0 0 5 9] 01 tC^-Ofex-f X:* lttX(i>l<M 
— *2K«fct)— 5t£jifin?lEH6bT:fc?K yvdvt>7v 30 
^SKJiDEftW^JB©^— i£#.P>XT?x 
***l.t©E»IWIifc*tfteSft*. 
tttt*&©Eft«iefc:*fj£LTx^ ^^WiS|l:^i»T 

[0060] jttry^Ty^a+ottmsicio^m* 

ftfcff*tte. *MMKJ:DBra©l^JUCii«3ft& 

©»»i«ffi$n55. £©&, coflwaxfflftim 

B& 6 K«t 0 x-f 5**;WI*T**llfcHMS«* 7 
&3ft. PLL (7i-X- n>yi7 • )V--7) HIBS8ICJ: 40 

[0 0 6 1] K±©«»*«a*©v-^*E«*SC*« 

t&s. *s?^©if^m#ffla»T«jin^fc, Eft 
p*©3fctr-A»flE. *j;(^Eft«E*±©tas©s:fls*« 

WbTEftlSW/'WXfgRSSSSS, *J:tfE»/t7-* 

[0 0 6 2] £©EB&»ttXy5?|BiBi«!l3£ls]B&l 0, *3 
J:tfEftft##l&lslKl ljfcSfc*. i-T,' ff£-fii<t; 50 



#gB¥ 5 -135363 
12 

ff97«tXy^mimi£|BlKl OSrSST, -t-Ofr/WX 

**Eft*tMHlJ&iai& 1 lKAfcSft, E»**©3fcfcT— A 
3£S©35<bS t E««6*± ©i&&£{fcS t a*#8ifcaj £ 

n. *©is*3i«3>hD-5i 2C3imsn*. 

[0 0 6 3] £©Eftftft$l£l3I&ttilft©1iraEftB 

^ansEftftff*!**— H«*K»frrs. h©e»* 

[0 0 6 4] ^S'.X-rASJflJ'PK^T, #->X-rAl*3 
CDn>hD-7 1 2»C«fcO, Brft©&MflJIBII»j!)SI£«S 

ft. ■*©p»ramw**ic£© ; E-Ha«Htt3tu&. * 

T, ^©^-KOiBJ&fcJfcS^xASeSJ-ttttKLT 
■*©EWM3ft#**ttf*W-ftV»ttafcL, fcbgifc 

*->^T-ATfflaLTv»*^in (Eft, Hfe) a*$>ft 

«. -?-©«Lg*<iRT-r<5©*#o. 
[0 0 6 5] Eft*ft£H'<«fc»®Bf£g>e 

ft«#*E», s^-r-5*««g«tc^x*-> b*&m-? 

[0 0 6 6] fMto^Tbifc&Eft*fl ! fcfl'**fcie>© 
3fi£©ESHt**fl!Vvr, E»flt*±KE«*fT5. -t 
IT, ^fc-tOEftT— ^fefffe-T*. :©RfiT3> 
hD-5j^&»'fr*«W-TXy^lBIWaftlll|l 0, *5 
JztfEft*#«S£HI8& 1 1 jOTWW*. -?-©«^^*« 

JSUTEftfSfWfttf-ASSg©^!^. EftWr©/^;^ 
Wfi«S&!lEft©gHS«e£fT5. 

[0 0 6 7] 0S*«, «Jg»*TfEft«r©3fclf-AMflE 
jW»*«J: 0 t>**Vv#fcJM:U -5-©^flsfi*ifflF$a 
fta*fct«iSnft«*fcH. E»t*©3fclf-A3M6 
*M*JiAP«^S-a-*. ra*»cW€tS*TE»l*©3t 

mtim&m&mz-rztmmznrcm&izte. Efti$©ft 

[0 0 6 8] *iJ3tig*TEft^±©iaffid«3B5e 

&i*0rSft;fc»£-fctt* %>U EftP#©#t?-A3£& 
©*HT?#**»Bli6!fe<eH-C*ft«, EftB#©#k*-A 
KS*M*IAP«'>^t, *>U Eft»»©#l£— A3B 

flE©jQeT#*A«irfiB3te«H*a*.fc«'&fca. Eftn# 

©Jthf-A!fiS©Sa*.SAP»©M^afPtt"b»c, E 

ftf^©/u^rai^pfiES*^M-r^. w«k. njgmii 

T?Eft«^±©iSS**«^ffl«t 0 t>«v>v^fcjCflsb, 
t>U EftB*©3tttr-AMl«CDjEKT«*3&«Rl(IB&<eiffl 

T$n«, E»B*o*tr-Ass«fc«*SAPi«ias 

*, t>b, E«^©3ttr-A3lft©je3E' , C»**«?Iflg& 
EftNf©3tf-A^S©j&J*S 
&Pft<Di%tamft£i:h\z. EftNF©/^;^WBgSBSS 
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[0 0 6 9] £45, #J£J£^T&^{fcg#ffF5£ieH£® 

[0070] tut, u±<D&5t£mi£.mm&3;WtM 

*£frV>> #~>X^A©h'v>-:|*g8£#p|i£bT, ffi^cD 
[0 0 7 1 ] &i5, ^fE^&frWE^E- K 

[0 0 7 2] Stf 0 1 \ZM K> , **M09«^+OM^S 
;H5, 1 6lr*V»T, #Xy3?ffi«3i«*CE>iSMST?o 20 

xys?nmnti8fcfieoTfi»an*. -t-b-t, con 

^fc* bT3fc \Zy{?TVfZto<0 V—*?&&*&mZ 

«m^- :/;n 5 , i6 mm&tmiz.*- f ©» 

JK, xySJWMfcJEEf 

[0 0 7 3] Jtf-fX^l, Xfcf>h*JP 

3 JtM.y97*j7Z* if(l&4, «fc[eltt5. 30 
— fflflS@»6, PLLEJES8, «S!IUK9, gfllelB 1 
3, y H5-f /XEHftl 6K-3V>Ttet¥#©#5^;* 

[0 0 7 4] OT, *©«©*waJ*fc"3V>TR9rr 

[0075] m 7 «s i jc^it^x * i?mmm&®& 1 

0 ©— «ij««tjRbfcia-c**. 

[0 0 7 6] -m<t®m6<Dttit}-c&z>, &§z—mtm 

7 te-f >X)],xm^&±\Bl& 7 0 ltrfcA^Sn-5. 40 

£©-r >a;1/X«^»±ieik 7 o 1 teA*«*f©®l4a< 

Y(t)=/ t X(r)dr4Y(0) 
o 

[0 0 8 3] *i#e,n«>. TTSfe^, m*«^Y <t) 
«-?-©^ffl (xy5?rasgai3SiaK*««i^*H<ifi-r*i^ 

jftTOHifcfl^l^jlO Y (0) \Z7-TU>f7,^yJ-7 

1 0©»jf£K: t fcO 0 £&5fr<=>, @4©S±{I§4 0 2 
©AJl/XP^RSPrtl], Pr[2] 

Vo=A(-Pr[l]+Gr[l]-Pr[2]+Gr[2]+...-Pr 



»M¥5- 13 5 3 6 3 
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TfE®&#«5£[5]l& 1 1 , 43 i^A/DfUli 7 0 2 IC 
A^Stt-S. 

[0 0 7 7] ?f £zHHb«# 7 ttJtfftttMft&S 

ft««»@»7 0 3l:%AASn*. *&, d©«#[s] 
K7 0 3»C{4S*-Mfb«^7-C©" H" l^;U£V 
H, " L" l""W£VL£Lfcfc#- (VH+VL) /2© 

T> d ©«#[U!& 7 0 3*6 7 £ ©a 

^sipflMtoseoffl^j&tffiasn, a/dse»»7 o 2 
icA^sns. 

[0 0 7 8] a>hn-7*60g§* { 7'J7^ 
7Uy?7 0 9 (CA^J^tl*. WJy^7Dy^7 

0 9 t«sitste©^'T5>^ ; £«-rm^fe^D-> : i7(i 

*t<t:bTA;>j3*l&. 7'Jy7'7D*;7 , 7 0 9OUAa 

1 O£U0r)#;t, ffi#[5]S&7 0 3£«jf£3it-.5„ 

[0 0 7 9] A/DSC»» 7 0 2 ««ttKfi©*>f 5 > 

Zaytrt LTfffl LT, «#[5]gg 7 0 3 ©ffl*;«^£ 

^1 4tLTffl^3$n< i2fit&#¥!l5£[HlS& 1 IIcATjS 
ftS. A/D**«7 0 2 0*S|»*t4*om*M*«/'« 

[0 0 8 0] Jfcfc, H7©Xy$?raiBS!l^[HlKl 0 ©«j 

isiBS6©m^«^-r?*o, mmtm±am9&tx#y h 

CEgtrf2®V-^©W*ltC±»3> " H" L" P 

^;u*£s. £©s£-Mte«^7te^>/i;kxm#f£ 

£[§]8&7 0 1 £»^T, -?"©Stt*^fc-5^-f 5>y-C 

sns. 

[0 0 8 1] 7 0 3 TTttS 7 ©/t 

frxmrntimnzn. mti-znz. d©«^ieiK7 0 3 
iz-t&izfDAtim^&x (t) thtzm-er. mtim^ 

Y (t) tUT 
[0 0 8 2] 
[&9] 

. . . S8C9 

MSSGrCl], Gr[2], . . . fc^T. 9^0^7 0 3 

©ffi^«#i^^juvo«. nsz-mitm^ 7 ©stt*«" 
l" h" KRfcs-rsnwsnrw: 

[0 0 8 4] 

[Sci 0] 

[i]4Gr[i]) ... K 1 0 
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[0 0 8 5] T&D, S£-{i{fcfi-St 7 <D®m<" H" 

Vo=A(-Pr[l]+GrCl]-Pr[2]+Gr[2]4.. 
[0 0 8 7] tfrZ. Z. JIT, ±3£<f<Z>Ate®#|5I8S7 
0 3©*«*TftS*JMfc"Tr**. ftefc-fe, £©($,£ 

T©aj*ft^^^;i/«nfe-ffi{b(i^7©Aji/xraRsit 

OUT" H" U-"<;P£A©M, " L" l"Vl>&]E<Dm*Z 

[0 0 8 8] A/D£&gg7 0 2 T? 

B(-PrCl]+Gr[l]-Pr[2D+Gr[2]4. . . -Pr[i])4Gr[i ]) 
[0 0 9 0] feKtt [$13] 
[0 0 9 1] 

B(-Pr[l]+Gr[l]-Pr[2]+GrC2]4. . . -Pr[i]) 
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[0 0 8 6] 
[ftl 1] 

Pr[i]) . . . ftl 1 

W<JU*&4 ^MIKiail/. *-©SESU!f**1E» 

^frW^lHlSSl llCA^JbXV^. ^$5, ^©tH7j« 
IClO, Sll K#c>T, 
[0 0 8 9] 

mi 2] 



SCI 2 



ft 1 3 



[0 0 9 2] (Bli^) -C4^.&tl5. 

[0 0 9 3] H9ttm£*tt«eftfttt*l£lHllll 1 
©— 4iJj£0!IT&-5. 

[0 0 9 4] ;L©@KrT?H:B5K43W-5«-Pr[i]--Gr 
[i]©fH£, *3«fc^©^0jgL-«^IZ*fLTfe v ftl*i: 
*W«*ffV», -^©S-fH?*g*£:3>hD-7 1 2JC3I 
^-T^feraT*^. 20 

[0 0 9 5] 5s/?IIIft9 0 1» 9 0 2 ti^IalSS 9 0 
3-t?«X-vi?raBSS!lS[eIgSl Ofr£i£*,nT#fcft 1 
2, 3T«Sn4l*;i?Wllf-^5. £■ 

B (Pr[i]-Gr[i]) ©«**»TV»*fiB»T?**. 5 
7 ?MSft 9 0 1 Cttfl4-«ft«t 7 h >J 3 > 

yffl©la#iUTA*$nxViT, ■*■©&"& ±*t?)Xy 
^TX<v^R55 J -^*-9->^'JP • *-;UHbTV>-5. 

1 2T*£tt55 J -:*#*-;i'h*£:n, ttJ^tlT^ 

*. 7 y ^HJK 9 0 2 Tllj-? SI h'J jlfttz. 30 

w-as-a-Tu-s. 

[0 0 9 6] ®S?[h1E&9 0 3-^itX.y^mmy"-^<Dy 

^^01^9 o 3©tij7j#>e>7-.y3 i [Hj6&9 o 1 <Dmti&M 

ITU -€-©^<£W^LTV^. 7-yf(ElK9 0 2©aj 

fcfti 2T£$n£$i!fjre&£>a><=>, ^1^9 03© 

ttlTjTB (Pr[i]-Gr[i]) W&tbZ ftTV>-5. 
[0 0 9 7] fiOgteJEgg 0 4, £«ktf->:7 1-1^7.^ 9 
0 5T«JSI?)3lb7-^T©#B (Pr[i]-Gr[i]) CT 

-t-©«Sl*tMSbTV»*. h l^X^ 9 0 5 40 
©©ft 0 4 IC^-TIB® ffi^ © 1 nK9 * <D/WX &tm 
L<^th$nTfeO. ^©#ft£££ffl;bM*«ti]T. 3 

>hn-9©*fcasnTv»*. ff4fi^4 0 2#M 

^SSStt&irtlCjgOjtb-r-^TWB (Pr[i]-Gr 
[i]) ©jgSlt&^TV^Ot?, Cl©ifSm?&fflViT, 0 

«fc z*ie® &#©*&&**&{£ UTv»**g5*t ss^t v> 

[0 0 9 8] 010 Itm 1 KfcWSXy 5>{fceiHSElH]g& 50 



1 4. &&ZfJLyi?&&m&7—zr)H 5©— #|j&#|T 

[0 0 9 9] £©lslg§Tttft7, 43±tfft8*©IIIftC 
f 0 > Ce 0 *RAM«©IB**^T«riESn*X 
y *JGLWm&7— ~?)V 15. 16 ©P*#t#j|gt"SJBT 
*©TV^. "Tfcto-fe, F[i]$^©^»i^{C«, Xy$? 

ta:i«fiT-^;i' i 5 i:A*$ns7 k uxm^mz*. 

9, HftCf O rt©il, I2A7^-^Ol$Tib 
•5, IH®«#3 0 lCD/X^/^^y^mHL[i-l]. 
B[i-l]t, F[i]£##5ttM©^&*g*T£>5X.;;-;? 
ffifiSHSfiFCi-1], E[i-l]4gtI*A*tSii 

t, 7 r -^«^^e,^-©BiftffltLTm73^n-5. 

ftlc, E[i] xy^ttftwaE^— 
1 6KA73£n*>7 Kl^Xffl^Jr^tlllftCe () |*j 
©311, JS2/^5^ — ^©»*T?**» fBfltffiJf3 0 1 
©/WX/**y y*rai!5B[i-l], L[i]£, EH]** 
»*fttm©*»tt*"P»*Xy5>ffi«WSftE[i-l], 

©wftfittUTtb^^ns. 
[oioo] *i»^0Siooi, ioo2te£saia 
ki 3^e>sim$nT#fc«^©/'tji,x/^ j r7ywBs 

ffltT, I? yffiiitf -7"JKD7 H V7itftoT 
V>5. 77^121881 0 0 3, 1 0 0 4, 1 0 0 

5, 1 0 0 6BX7i?tf|!Sf-7";H 5, :fc«J:tf 1 

>>7H/^S»1 0 0 7, 1 0 0 81^ 

ifi^ix-)/ 5?ffiesssgt©^< s >y*pss-rsfc 

©irfflV^tXTV^. -feU^ESS 1 0 0 9«Sr-fe±*t 

t> fiSii-feT** 9 M©x y ~j&mM&m&&mzw 0 ^ 
;L£lsJggT<feD, ^D^^r-fK^OlHlKl 
0 0 9ttx?s>ffi«Wftft«-«!tt. ir«Sf-f 
-f XyS?ffllt©ilfiEtfT5ia»T**. ftoT, 
£©W#{i*ta<P?gi£{I^3 0 2 tbTP— tf H7-f A- 
ESS 1 7l;A+JSns. 

[0 10 1] 01 lttHlfc*»t*XyS?{t«f|SE5 i — 
^HBftEtt 1 8 ©-«^JT$>«). 



17 

[0102] £©BB&«E»«ij£&, $zmm&<Dum.$z 

<tiZ bfc**o T, X y ^ttSSlSET— Zf)MDl*l&$:ty *) 

ntV^^if-^fflr-^/V^T 110 2 4:, 
[0 10 3] tm&ftWfe*- KT©tfcfcUi!gS. XyS* 

tzWi-&\Z?>ha-y 1 2^e,-r-^';^jgit^«#^ 10 
tj^^b&i i o ncA^n, xyv^asig^- 

IfjfeTte, ^f-^fflT-^ty77 1 1 0 

T, ^f-^Hf-^Ay7 7 1 1 0 2rtK&.5, 

-f-l/T, ^^Bggl 1 0 1^5A*^tlS7K 
UXS^ilc^&^-^WB^-^Ay^y l l o 2 
^S#X<yi^g«#j£ffi£*U S-^&^-^HC&lft 20 
SftTVK. &*5, #9>^0S&©HJ;*jfrS|©3-&. 1 
*HlT^iif-^H5, 1 6 (Dz> 

mrxommt^^-fjv^-^^yyri 102, 

££tfx>;/>>&efl&lslg&l 5, 1 6©7 Kl^fl^^ 
[0 10 4] £A±*i*^C0-HMMICOV^T©i»^T 

d©IH®/t;^x^^i5S*^tta^^fflViSc: 

^tzit>\z%^rr^, m : ?mz£z>n<k8LM-T?<Dx.y~? 30 

[0 10 5] ^Wf2®^#a!l^»CfflV^^ffl^«x-< 
©^-^E^figtrtf^ibft^. m#©*i-&T-rTtC-?- 

[0106] *&mzmm.7L&*jm-c&K) , ^<d&w& 40 

«k ^iBi^^ic $.x « £ mm a 9 - ^e® w m 
t^?tm&tt<D®®jjji:-c$>z>. ¥f\zm&«i%)&tfitfi 

tfE»«t*©»3-. E®x-*©{iiiH4£5i#-f-5±T 
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iHz^xnm^m^-r^>±T, z.<D&mimm-c*> 

[0 10 7] 

»c±sw^m^©x-yi?ffi»»rH-r-5^iii^^^<-r^ 

[00©f»i|lftia9!] 
[01] SUS«©<dJ«ft*"r^Dy^H 
[02] HHHWC^OXy^ffiBaW^hrft*?** 

-rg£5£0 

[03] I*;-?->7H©1lttl*iVJT, B»«#©S- 
Xy5?ffifi*S8SEbTXy5?->7 h ©:8£g£ft)ffi-r-5& 

[04] C«l*ff=«l3£«©flES»m-^/t^- 
Lfc0 

[0 5] «Jg»*^6«S«kli*©3!6tr-AMflaM:. *3«t 

[06]' ESkftfrW Jfe*- K07D- 
[0 7] Xy5?IWIH«3£lHliSO— *j««**bfcB 
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